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(57)Abstract: 

PROBLEM TO BE SOLVED: To integrate a device by batch treatment 
by forming an approximately pyramid-like cavity in a substrate, making a 
cavity cross with an upper surface of a substrate at a predetermined 
angle, providing a reflecting side wall part, fixing a photodetector to a 
substrate facing a reflecting side wall part of a cavity and separating a 
substrate from a photodetctor at a cavity part. 
SOLUTION: A cavity is formed by anisotropically etching a fixing 
member 32, a side wall surface of a cavity lies on a crystal surface of 
the fixing member 32 and crosses a crystal surface at an angle of about H 
54.7° . Spherical lenses 36, 39 are put in a cavity, an optical filter 35 
and a mirror 34 are bonded to an upper surface of the member 32, and a 
surface detecting type integrated photodetector which is the same as 
each of integrated photo detectors 33, 41 is formed. Only one alignment 
is necessary for fixing the integrated photodetectors 33, 41 to the fixing 
member 32, and when each of the integrated photodetectrors 33 and 41 
is fixed, alignment between a mirror and a photodetector is not required. 
Furthermore, the detectors 33, 41 can be formed by batch treatment 
through this integration. 
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SB 6 4~6 6© 1 o£fctt£Tt:: 10tt±©if#IS 
***#5Cti:±9T. &fift?¥£8*g§ era**. 
ft^X^;!/^) £^fi£T3. H(C. &JBJI7 4~7 6© 
lC>£fctt£TKiSm#JI£«»£liT. ^II74~ 

7 6±ica&^nai-r*^Lti^t,^*^tc«toT^i; 

3&JBJI7 4-7 6cD^k^e>^-T^Ci:fcT^-5. 
[0 0 3 8] #&W§§6 ltt««lt)#W*6 3KW0# 

®«6 2**«l«CDW»t*6 3©B8P«8 0©^£ft<. 
C©il£r, ttfcfflS§6 l©Stfi®«6 2tt, B8fl»6t> 
^Si-Sfc, HOSB8 0©&7 4 t$D5 4. 7° 
T75'f>^>h**t5n5. JgtC {BUSSC 6 5 Rtf 6 
6©«#fc»*ilMlDtt»*A6 3©-gB#6 7Rtf 6 8 

roWcoiSfr^-r^). Jt*W»6 10gtt«*6 2 0T© 
30©i7 4~7 6l:ioT. AttttK— A©3EtWS*« 
ttttW*£v>«fc©«3fc»*atfflJ:T*. II:. Stt® 

ntf3t*ffl»6 lCDg1±M«6 2»caUT3t*U»6 1 

[0 0 3 9] &-5SHiSfllT-f;t. %tttti«6 l***«ttx 

3C8fSft4. HKS'J©#U&0>JTte. 3t&ffll§6 1 j&t 
&fJ0tttt=Ir6 3 CA>ytfll»TifSn*. £©«k 
5lc-r^)f^)b0lc. {tS©&»*#xXA£<£fflLT;ft8! 
ttiH6 1 *«WlDltWA6 3CW0#W*^t"bT* 
-5. 40 
[0 0 4 0] 01 OA&^LBl 0 EKttAy^JQgS 
LT0 7 fclr* 9 ©~ *{fc*&m§8 6 0 ^f^fiKT 
-syairX^^nTti-S. Bl 0AA>5b!i»5i3 
Id, <10 0>#efl->Un>Sfi2 0 0*t4A6n 
-5. 0 0©±S$aEE.tfTg6SE5te. <10 0> 

@SS1T$5. *-5SIM«SJ-e«. y'JD>M2 0 0 
fit. N* ->'JD>S«T<65. C^-r-Sf^^OtC, ffe© 

S7?#»ifcii4«*Hi>T»«2 o 0£fmT*c: 

<ht>Tl*S. 50 
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[0 0 4 1] JfcK. S«2 0OI:7tKUyy77^7 
CtoT, *»©««AtiJe©£iHa<g«2 0 

^na. une.osin s«2 o oK&otttt'sn-s 

JltCfcoT^SftfcttJ&^x— A3 0 0 (HI OCR 

n*. h i o aic«s«2 o o±\zi&&!.z nzftmrnQ 

12 1 0M2 1 ljS»l/*wSftt^iS:l>. ^il&tcte 
[0 0 4 2] 01OAA^t)*5i5l:, 2 0 0 \Z 

Amiz&m &mi&&m2 1 os^2 id* 

I£2 0 0©±gCSBfCV7.^B2 0 1 

ssafs-a-r. *«>je«&&n;fc*»&je«>sttfcnni8iEit 
s«2 o oo±«affi*««ai**iT^*. s«2 oo© 

[0 0 4 3] 6Hntttt*Kttlc£j* 
T?*-S. t>5 lCJ©*Jg^lT«, #HPSI5«iE^^T'$. 
-6. 

[0044] mmmo 1 ^th s-tx?^ 01-2 
te © 9 -r y © w a © v x £ m £ jb t » •& c t t ^ -s . 

[0 0 4 5] #;tC. #J;US"KOH (T&fc^ TKgffc* 
U?A) Xy5P>yij££<£fflLTK§PgB£rt-LT*«2 

0 0 £g#ttX<;/3 1 >y-f-5C:£K;<koT, 

(fllAfcf. ftffl&M2 1 0Rtf2 1 1) at^^n 
*. S^ttX^^^^lCfcoT. *«2 0 0tCl5l££*X 

fcftA*»2S»o«fi«:. *«2 o o©±gcasRt;T 

t & 5 4. 7 ' O^ST3JftSI« 2 0 0 ©< 

1 1 \ >fe%M±.\zmi.*>%. ±i£©«fc5tC. M2 0 

o ©< i 1 1 >^a®«*« 2 o o ©< i o o >&w t 

$554. 7' CftST3?lf5. dnfcSn^T, ffiijg* 

s«2 o o©< 1 1 i>m&m±izmfct>>z>-&z>z.ii\z 
[0046] s«2 o o<Dm2\t&&me>Mm<D'j>te< 

th 1 -Pdt^*^^TS©lC+»J5:^®a$«t^'5«t^ 

2 0 0S^n>Tfe5. -?-©i-5tr-r-5f^t>0tc. S« 
2 0 0©J1$«2 005i7D>«tOP< fc*^:^< fcT 

[0 0 4 7] »*^«508Ttt, Sfc01OAftUL@l 
0 ElCfe^-T©^, S« 2 0 0 KJgfi££ft;t;fc£tJB53S 
fl©**#»«2 0 0<£a®UT^*. S'J©HSg0iJT* 

a. si2o o \zmi8.2nrz&ftmm&mtem&2 o o 

[0 0 4 8] -AiZ. -?7>t7®2 0 1&#2 0 2t5*S1S2 

oo^e>?to^n. 01 o Bic^$n^«t-5fc, s« 

2 0 0 ©±SB^®RO:Ta5^S(C^>*^:M@ 2 2 1 &tf 

&®^2 2 o^s^^n*. ^it^s^©*>!r©ffiije(c 
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*>&mm2 2 l^stsns. m^t. &mf&&m2i 

0 (D&M8. 2 12. 213. %.Zfftmf&&m 211©& 
®Jg2 15. 2 1 6&JHI12 2 l*5if^n5. 

[0 0 4 9] 2 2 1 teK&t35CDiet,>&®JI-ea& 

-5. *-5j^ifi«RJ-e«^JS^ 2 2 1 \Z&<DmT-<hZ. &1<D 

nmmx'it^mm 2 2 uiT^sr^Aitss. cod 

[0 0 5 0] &£*iaMfil£4&*Lfc&JHjB2 2 1 fc«fc 
oT. &£P©&t£©<BiJg<Z>K«s?Ste. fi30Xi>6. 10 

*. &&m<n&m&mz&. &2 i4£jt«2 

1 7) tf^fiKSn*. &£PCO&ffiiJfite< 1 1 1>**« 

Atf, m.2 1 4ittt2 17) «, S«2 0 0O±gC« 
ffiRtfTgBSffitCttLTS 4. 7" OftSTi^^n 
£. 

[0 0 5 1] COi'S^-r-Sf^feOC. &JBJ12 2 1*< 
ait^P^^CfflilgrtCigtf&^J;^ tC-TSd <hfc 20 
TS*. -»ig€r. M (09 A t2 14Sfcll2 1 
7) KMMC&tKftl® (fll^tf. ®JS2 1 5£fcte2 1 

2) icioT^fig$n-5„ ens. &&m<»mm.i>mvi 

[0 0 5 2] MIC. (fll&tf. ffl!lg2 1 2 

&t*2 1 5) ti$.tz\m®.o>mm&m$:w.mwimisit 

30 

[0 0 5 3] HI 0C*#it5i, S-£iMK>& (fl*. 
tf, %2 1 4RIX2 17) IC. KS*3-f^ >^ <« 
>V2 5 0RCX2 5 3) ZMftm 

c*»;*-H;*;:£a*Ts-5. &2 1 4\z\tmm 

Wu-y-J>>?2 5 oa<»5fsn. &2i7*;:te^fli# 

n-^w >^2 5 3 3&»is*n*. 

[0 0 5 4] IS2 0 0I1 MIC. 3t*W»>>x-A3 
0 0K«»;*ft&. Hi 0C^6W^±5l:, 

tt9%3 0 1SUI3 0 2©J:3***©Stt»*»;:J:o 

Mit. S«2 0 0Kygj*3nfcfflH©**J6i&&*lfcn] 
RBEISlCfcKSLTH*. ftoT. iniCtoT, £x- 50 
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A3 0 0£S«2 0 OtCg&SLfc&fC. Jfctftai«>>x- 
A3 0 0©^tU§§tS«2 0 0©£}fil*g©&CD7 7-f 
>^>hSr<h^Cli:^T#^. Tfc&tHSi'i'x-ACDflsfiS 

[0 0 5 5] *-2.5l!S«SJT«. ^«i4x^^->^fc«te 

«2 o o<D&mtf?Tt>nz>. x#*->te. & 

-C^*^fflbT^ttii§^x-A3 0 0Kg:fr£*l£. 
S'JOHSS«SJT«. A>^£fctefl!i©&Jj3#>F£ffl^T 
#&fflf§3 0 0tSfi2 0 OWjg^frfcttS. :©S 
A>y-tf>Fte. ft&aj§§£x-A3 0 0 tS« 
2 0 0©— ^*fcttM*fc5*JBS?y ht^^t^Tt 

fctt*t»*m»T. *«aa»^x— A3 o o t*«2 o 

«HTW<^MTfi-A3 0 0Sr8«2 0 0 (Cgs 

»-ra^tjft«r**. Mc. A>y • #>Kfc<fc-3T£ 

x-A3 0 0 iS*g2 0 0 <Dm\z£.VZ>3fr y7\Z3L# 
^->SraA-T^^tfCJ;oT. A>^ • HftHo* 

[0 0 5 6] HI 0DA^t>*^«fcpfC, yt&m3&<5x. 
-A3 0 0t*«2 0 0£&»T3<>:. gt$®*£ <«A 
tf, 3 0 1 £fc tt 3 0 2 ) £ 5 4 . 7 ' ©& 

&2 1 4£*:«2 1 7) ©77^>^>M< 

<tn. H7&<^lh9 ©— frfb^mas 6 o*»»«*n 
^tc. g»$nft^i-/\3ootit2ooii 

©C9IS«*r« (0iJA«. <DZ.3\%®m&4 0 0 Sfcte 
4 0 1) {c»oTOd3l£T'^K^IIfrT£d£lCcfc-p 
T. j£fcte§fBBLT. -#«&tHgg6 0 (H7&V>L 

@9#i) co^moym—rL-y b hioe© 

x-y h 6 0 a~6 0 c) m§<b*lZ> <fc O C<tl: 
«t-s)T^ti|$n-2). H 1 0D^e>t>*^«fc'p(C. 
#^J»f^«. ft&tB§g?x-A3 0 0lC*5ttS&>t«iaj 
H©SttM^fC§l^n'5. (H 1 0 E\ZfRt£.o\z) 

&mm3--v h\z\t&£i&w&tiiwiyt8imm<z>— mtt< 

tlfzhCDWSWitlT^Z. Z.tl\ZtiaZ.Ts ^Wg§3 0 
0tI«2 0 0SriST4Ctl;ioT, ^x-A3 0 
0^*3lt^#^mSgCDttffi©l-pi:^JB@2 2 0(08 

^fcfr^n-s. cw^*. — mtyt&m®6 o^H4s. 
CXH5W®0^^gP«3 2 izwottnzotimmzu 

2>. cn»C«toT. -#fls3tt*U»6 0 £:H4RtfH5 
©7* hx^X • ^^3.—;!/ 3 OWffiCDxA-f ^£©H 

[0 0 5 7] *^»lSTtt. 1*JfeO*JS«CHigLT* 
^T, HJJffl@Ry:Hffi«^IfST«?i<fi»J 
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-;KZ>«tB&0. 

[12] m i omnfaft.?* h—?z. • ^vzL—frort 

[03] EHRiy:0 2©^r6]tt7* ■ 

[04] *^^W^SSt«jCO 10(Cfi£oT^^tlS-» 
©j§St0. 

[05] 0 4WjR^(6]147* hn^X • ^v'i-JKJDsp 

[0 6] 0 4CD-*{k7t^aiggS:S^:«(C*-r0. 

[0 7] 0 7te. 0 6 ©-fMbft&tag§©g«i0. 

[0 8] 0 7<O-^ft7tMaigiO5fflO»f®0. 

[0 9] 0 7 ©-#{fcft&ai!§ro¥S0„ 

[01 OA] 0 7ft(,:>L.0 9CO— mtytfetti&Vftf&Z 

[0 1 0 B] 07&HL09OT— »{b^ffi§§Wf^^X 20 

[01 oc] h7&^lh 9 <D-mt9t&mm<nft&* 

[01 OD] H7&HLB90)— fcfbft&tBSiW^J&X 
[01 OE] 0 7^^U0 9<D-#:<k7t^tBS§©f^^X 

30 : 7t b-5>7> • ^a.— ^ 

3 1 : %7y< t\ 30 
3 2 : fl*Df*tt»» 

[01] 
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3 3 : yttektiUS 
3 4 :i 

3 5 : 3t*7-fM 

3 6 : ££®1/>X 

3 7. 3 8: #8t»£i@ 

3 9 : mmu>x 

4 0 : U— 9 s 

4 1. 5 1: Tt^fcBS 

5 4 : & 

6 0 : ft&ttig§ 

6 1 : ^S^aiMTt^tBSi 
6 2 : ffiltm^ 

6 3 : mmomiM: 

6 4. 6 5. 6 6: tif&ffifi 

7 0 : flffgpg® 
7 1 : &SBS?ffi 
7 2 : ±SB3?ffi 

7 3 : rmmrn 

7 4. 7 5. 7 6: 

8 0 : H ngB 
8 1 : ffifl® 
200:1S 

2 0 1. 2 0 2: 7X?i 
2 10. 2 11: *SftJE5£P 
2 14:® 

2 15. 216: Mm. 

2 17:® 

2 2 1. 2 2 2: 

2 5 0. 2 5 3 : KS^ZJ-^'f >y 

3 0 0: 3tiftftt!!9x-A 
3 0 1. 3 0 2: «*fe®t£ 
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